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BUILDING FRAME STRUCTURAL ELEMENTS AND FIXING 
MEMBERS THEREFOR 

Claim 1. Building frame elongate structural 
clement having at least one cavity which as .seen in transverse 
section has n mouth p r- r rn i i t- i ng ;\<t:vss to the cavity, defined by 
fi. pair of opposed flanges which hn'yc first port j<m5 extending 
towards each other across the mouth and second port ions 

extending inwardly of the cavity from said first portions Q» 
and terminating at free edges so as t o leave lu each side ^2 
of the mouth an una or cut space which is behind the first C-D 
portion and laterally out-side the second portion at that side, 111 
the said second portions of the Manges lirinp d c f o rniah.l e . I 

NOTE : A fixing member for a structural clement is 
also claimed. 
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This, invention relates to building frame structural 
elements and fixing members therefor, and to building frames 
including the structural elements secured by the fixing 
members • 

According to the invention in one aspect there is 
provided a building frame elongate structural element 
having at least one cavity which as seen in transverse 
section has a mouth permitting access to the cavity, defined 
by a pair of opposed flanges which.have first portions 
extending towards each other across the mouth and second 
portions extending inwardly of the cavity from said first 
portions and terminating at free edges so as to leave to 
each side of the mouth an undercut space which is behind 
the first portion and laterally outside the second portion 
at that side, the said second portions of the flanges being 
deformable. Preferably the structural element is of 
profiled steel. It may be thin and light and yet of 
sufficient strength. 

According to the invention in another aspect 
there is provided a fixing member f btf structural element 
of the invention as described above, fiald member having 
a body and a cap which has opposite Si portions directed 
towards the body with respect to a central portion, the 
cap in a first position being ins er table into the said 
cavity of the structural element and being rota table after 
insertion from said first position td a'fsecond position in % 
which said end portions lie behind skid: flanges of the 
structural element, and the fixing further having J 

means to urge together; the body and the cap when the cap is '1 
in the second/position so as to clamp said flanges, and the 



body and the cap being so shaped, as to deform at least one 
of said flanges during the clamping thereby securing the 
fixing member to the structural element in a manner inhibiting 
slippage along the structural element. 

The body of the fixing member preferably h,s two 
said caps which are rotatable from their first positions to 
their second positions about respective axes which are at a 
right angle to each other. Suitably at least the body of 
the fixing member is a cast part. 

The invention further provides a combination of at 
least one structural element of the invention with at Least 
one fixing member of the. invention, either assembled together 
or otherwise. 

Also according to the invention there is provided 
a building frame having a plurality of the structural elements 
of the invention secured -together by the fixing members of 
the invention. 

Embodiments of ; the invention will now be described 
by way of example with *|xerence to the accompanying drawings, 
in which: - 

V ■ FlgUra 1 s ^|^^ view a simple profiled 
structural element embodying the invention having a C-shaped 
throat; 

■ Figures 2 to 5^ respective end views of various t 

profiled structural ele^t^ embodying the invention obtained 
by direct or indirec^embly : of simple profiled elements 
as shown in Figure 1; 



Figure 6 Isolde view of "affixing member embodying 
the invention. ■ ' ; '""'\. 

Figures 7, 9 and 11 are side views showing the 



fixing member of Fig. 6 in various stages during its 
attachment in the throat of the structural element of Fig. 1; 

Figures 8, 10 and 12 are sectional views transversel 
of the structural element showing stages in the attachment 
of the fixing member of Fig. 6 f correspondingly respectively 
to the positions of Figs. 7, 9, and 11; 

Figure 13 is a perspective of a second" fixing member 
embodying the invention, used for bracing; 

Figure 14 illustrates a mode of assembly of two 
structural elements embodying the invention by means of two 
fixing members embodying the invention; 

Figures 15 and 16 are perspectives showing two assemblies 
embodying the invention; and 

Figure 17 is a diagrammatic view of a frame of a 
building embodying the present invention. 

A simple elongate profiled steel structural element 
is shown in Figure 1. It has a cavity or throat 2, which, 
is transverse section, has the shape t 6f a C who'se facing 
extremities are made up of two f lfi^^^h^^ first portions 
3, 4 directed towards each ot^er :^ parallel 
second portions 5, 6 at 90° to the flirst portions. The 
second portions are parallel and diredt^d towards the inside 
of the throat, where they terminate atfffree edges. These 

• - ' ■'• v . : - /•• s.:-; k.'''. u< : . • ■";* 

• ■■/;- ii -v*i:{r • 

two flanges define between them -the. tofcienlng or mouth oi: the 
throat and it can be seen;;tbiat>im^ is provided 

behind the first portions 3,4; ^Th^^ 
deformable as discussed below. :V * : : 

The profiled striict^a^^ the scope '> 

of the present invention inc^^ elements 
such as shown in Flgurc^l*!^ 

obtained by direct or indirect asscsribly of these simple 



elements. Figures 2 and 3 respectively show profiled 
elements 7 arid 8 obtained by the assembly of two and four 
simple profiled elements. Profiled elements such as those 
in Figures 1, 2 and 3 are especially intended/for use as 
frame uprights, and therefore have longitudinally extending 
throats. •• . 

Figures 4 and 5 show indirect assemblies of simple 
Oi^v;--.. profiled elements. In Figure 4, two simple profiled elements 

9 and 10 secured by welding to a rectangular intermediate 

core 11 (which as shown in Figs. 14 to 16 may be two plane 
; • sheets) while in Figure 5 the two simple profiled elements 

% S 9 and 10 are secured by welding to an X- shaped intermediate 

. ... .5 

core 12. Profiled elements such as shown in Figs. 4 and 5 
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are especially intended for use as frame girder s . These 
girders are thus furnished at each end with a transverse 

throat. The invention is not however limited to a /#S$p;- 

particular shape of core between the simple ^elements and shapes 



;V : >;^j^**S such as 11 and 12 are given only by way of preferred exainpl^|' 
^■^••••S Figure 6 is a view of a typical fixing part 

embodying; ; sj;he present invention. This'^t^ up of ( 



.■*s 



body 13 having two legs 14, 15 at a ri^t«-^pleV each leg 1 ^^^^ 
14, 15 having an aperture 16, 17 and re^lvi^g ori its - r^Sfe^ 



external -face a capl8, 19 which has a screw- threaded apertoS^f^ 
";jT';>" the passage of a bolt, 20 which pa^^s^lso through ■ tJ ^^^^^ : 

iV ap er tur ekl6 f • 17 in the body. Caps 18 t t^?^At^vC- shaped eoai^0^MM^ 



have dimensions so that in orie positio^ 



the cap D in this case the cap 18, can -'be! viSSselctWd at aiiy^^^^ 



desired place in the throat 2 of a pTOif^i^iei^ent « l'" ? «ma^ffl^^P' 
after rotation through about 90° rel^ive^^- : ' : lts pos i t io^^fe^ ? • 



30 of introduction into the throat, can: be caused to come into 
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abutment by the tightening of the bolt 20, with the first 
portions 3, 4 of the flanges of the structural element, clamping ^ 
them directly against the body 13 after having caused a 
progressive deformation of the second portions 5, 6 of the 
throat. By deformation of the flanges, the fixing member is 
securred in a positive manner, i.e. slippage along the 
structural member can be for practical purposes prevented. 

In order to obtain this deformation, the outer 
surfaces of the body 13 against which the cap 18 is held 
has two reaction points 21, 22 for the first portions 3, 4 
and has surfaces 23, 24 adapted to co-operate with 
corresponding surfaces 25, 26 of the cap 18 to make up 
jaws adapted to cause the deformation of the flanges during 
tightening of the bolt 20. The surfaces acting to cause 
the deformation are for example pairs of complementary V 
surfaces as best seen in Figure 6, which shows two surfaces 
23 which the leg 14 of the body 13 has on one side. Tk* 
opposite side of the body 13 is provided with two similar 
surfaces 24. The cap 18 has raised surf ace^brresponding" 1 1| 
in shape to that of the relieved surf aces $ ^tAe leg of'|ff if? 
the body. . The other leg of ; the body 13:co^p^tes in Tikefl ^ 
fashion **th the other cap^l ^The^^plKgppfl^ ^| ; . ^ 

constitute gripping clamps. ' '%0>' '"*'' ^ ^ 

Various stages in the positiota^bf a fixing ^f 1 
member on a .prof iled . ^J^^^.^^^g^^ . ? fco 12 ||| 

In Figures 7 and 8, (the cap 18 jiafSSis — ^ 
profiled element 1. T> i-^JS^Mi':' 
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through 90° relative to Its position when introduced and, in 
this second position, is m the bottom of the throat, 
substantially conforming to the shape of this bottom. In 
Figures 11 and 12. is shown the final assembly position m 
which the cap has been brought towards and tightened into the 
leg of the body 13 by neans of the bolt 20. thus clamping and 
deforming the second portions 5, 6. 

In the example given, the head of the bolt 20 is 
housed in a suitable recessed portion 27 of the leg 14 of 
the body 13. The cap 18 is like a nut for the bolt captured 
in the throat. In a variant, the bolt could In effect be 
provided with a nut which would be held in a housing in the 
cap and which would be constrained against rotation in that 
housing. Of course, the bolt can be replaced by any element 
capabl. of fulfilling the same function of urging together the 
elements 14 and 18. 

Figure 13 shows a particular form of body 13 of the 
fixing .ember in which the legs 14 and 15 are complemented 
by a leg 28 which is orthogonal to the legs 14 and 15 and 
which is provided with means for fixing a bracing link or 
strainer. In the example given, this means for fixing 
is made up of one or more apertures 29 which can receive 
bolts or pins for the mounting of the end of a strainer or 



link 
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To mount a girder 30 on an upright 31 (Figure 1.), 
the girder being for example of the type shown in Figure 5 
and the upright for example of the type shown in Figure 3, 
the following method can be used:- 

A fixing member 32 is placed in the throat 35 of the 
upright 31 at the desired place for posit .. the lower 



edge of the girder. Another fixing member 33 is placed 
in the upper throat 34 of the girder 30. The girder is 
brought up to the upright until the same moment the upper 
cap 36 of the fi. ing member 32 comes into the lower throat 
of the girder and the front cap 37 of the fixing member 33 
comes into the throat 35 of the upright 31. All that needs 
to be done then is to ensure assembly by tightening the 
two caps . 

Figure 15 is a part view showing the mounting of 
several girders 38 of the type shown in Figure 4 on an 
upright 39 of the type shown in Figure 3. 

Figure 16 shows a modified mounting in which certain 
of the fixing members used, such as fixing member 40, are 
staying fixing members of the type shown in Figure 13. The 
end of a strainer 41 can be seen fixed to this fixing member 
40. 

/ 

Finally, Figure 17 is a standard diagram, given 
solely by way of example, of a single-level frame made up of 
uprights 42 and girders 43 of the present invention assembled 
by means of fixing devices of the present invention. 



The Claims defining the invention are as follows:- 

Building frame elongate structural element having 
at least one cavity which as seen in transverse section 
has a mouth permitting access to the cavity, defined by a 
pair of opposed flanges which have first portions extending 
towards each other across the mouth and second portions 
extending inwardly of the cavity from said first portions 
and terminating at free edges so as to leave to each side 
of the mouth an undercut space which is behind the first 
portion and laterally outside the second portion at that 
side, the said second portions of the flanges being deformablc 

2. Structural element according to claim 1 wherein 
the sxad first portions of the flanges are coplanar and the 
said second portions are mutually parallel and are at 90° 
to the first portions. 

3. Structural element according to claim 1 or claim 2 
which is of profiled steel. 

4. Structural element according to any one of claims 1 
to 3 comprised of two or more unitary parts each having a 
said cavity, the parts being connected directly to each other 
; or through an intermediate member or members, the mouths of 

the respective cavities facing in different directions. 

5. Structural element according to claim 4 wherein the 
said unitary parts are connected through an intermediate 
connection which is rectangular or is generally X- shaped 

in transverse section. 

6 * Building frame elongate structural element 

substantially as herein described with ref erence to and as 
shown in any one of Figs. 1 to 5 of the accompanying 
drawings. 



7. Fixing member for a structural element according 

to any one of the preceding claims having a body and a cap 
which has opposite end portions directed towards the body 
with respect to a central portion, the cap in a first 
position being insertable into the said cavity of the 
structural element and being rotatable after insertion from 
said first position to a second position in which said end 
portions lie behind said flanges of the structural element, 
and the fixing member further having means to urge together 
tS the body and the cap when the cap is in the second position 

so as to clamp said flanges, and the body and the cap being 
5 ## J so shaped, as to de£o~m at least one of said flanges during 

the clamping thereby securing the fixing member to the 
structural element in a manner ^inhibiting slippage along 
the structural element. 

8 . Fixing member according to claim 7 wherein the body 

and cap each have an aperture receiving a bolt constituting 
the said urging means • >; 

9. Fixing member according to claim 7 or claim 8 
*>S% wherein the body has two said caps which are rotatable f rom ^ v 
»#••» their first positions to their second positions about respect^fc V;. 

ive axes which are at a right angle to each bther. r^$0^. : 

10. Fixing meniber according to any one of claim 9 -havin|^/^ 
means for attaching a staying link or strainer extending 
a right angle to both the said two axcs^ -^■•• ; v-^ • - i ^Ww^ 
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11- Fixing member according to any one of claims 7 ' \LO :: ^M%iC■ 

10 wherein the cap and body have at leas'tl-S^e ? - V-shaped notchl^tiP^ 
and complementary recess adapted to cause said deformation 
of the flange or flanges. 

12. Fixing member for a structural element substantially 

- 10 - 



» • • 
• • • 



• • • 

• • • 



as herein described with reference to c^d as shown in Figs 

6 to 12 or Fig. 13 of the accompanying drawings. 

13. Building frame having a plurality of structural 

elements according to any one.of claims 1 to 6 connected 
together by fixing members according to any one of claims 

7 to 12. 

I*. In combination, at least one structural element 

according to any one of claims 1 to 6 and at least one 
fixing member according to any one of claims 7 to 12. 



Dated this 18th day of November ,1975. 
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